Experience since the first ICHI) report on hypertension was published has led to a deemphasis of the need for a stratif'ied system with special hypertensioui treatment centers dedicated to the care of hypertensive patients because the present system with suitable modifications has proved adequate except for some medically underserved groups.
1080A dinated effort can be attributed to the National High Blood Pressure Education Program initiated by the National Heart, Lung and Blood Institute in 1972. This program facilitated the acceptance and implementation of guidelines such as the first report of the Inter-Society Commission on Heart Disease Resources (ICHD) and the Joint National Committee Report on Detection, Evaluation and Treatment of High Blood Pressure. The allocation of state and federal public health funds beginning in 1974 has greatly stimulated public health efforts in hypertension control. As a result, there has been a significant increase in the proportion of hypertensives whose blood pressure is adequately controlled. Some estimates suggest the figure has more than doubled and is approaching 50%. Associated with this has been a gratifying downturn in blood pressure-related cardiovascular morbidity and mortality. Secondary prevention on a community and national basis appears to have measurable effectiveness consistent with the data from clinical trials.
Progress has also been made in our understanding of the pathophysiologic mechanisms operative in the disease. Nonetheless, hypertension remains a problem of enormous magnitude which for the most part is being dealt with on an empirical pharmacologic basis. Broadly based surveys and screening efforts indicate that hypertension remains a widely prevalent disease throughout the country as we enter the 1980s. Between 15% and 25% of adults are identified as hypertensive (systolic blood pressure :160 or diastolic blood pressure >'95). The most recent National Health Examination survey (1971 to 1974) suggested that up to 35 million persons in the United States have hypertension in this range and that another 25 million may be classified as having blood pressure elevations between 140-159 systolic and/or 90-94 mm Hg diastolic. If even half these persons are confirmed to have sustained blood pressure elevation requiring treatment, it will be an immense challenge to achieve and maintain blood pressure control in such a large group. Furthermore. the annual incidence of new cases is not known.
The initial report of the Inter-Society Commission for Heart Disease Resources on Guidelines for the Detection, Diagnosis and Management of Hypertensive Populations' (1971) expressed concern that the American medical care system would be unable to provide diagnosis and treatment for so many hypertensives. Subsequent events have shown that this concern was largely unwarranted, at least for many segments of the population and for many areas of the country. Individuals living in many rural areas and some inner-city neighborhoods have difficulty gaining access to medical care. In addition, many segments of the population still need to be reached, particularly black and white men under age 50 and those with less than high school education. The out-of-pocket costs of medication and treatment are still a major barrier to blood pressure control for the medically indigent and the elderly. Obviously, for a problem of such magnitude the conventional system of medical care must be augmented by a public health approach to control including detection, diagnosis and treatment on a community-wide basis for special population groups in addition to a strong emphasis on prevention.
The original report of the ICHD stated':
Solutions to the problems of detection and maintenance of effective treatment for populations of hypertensives will require long-term planning and the allocation of sufficient funds for the training of needed manpower, facilities and other related costs. In the long run it should be less expensive to control hypertension than to care for those who become disabled and economically unproductive as a consequence of this disease.
This statement is still true.
II. Primary Prevention Programs in primary prevention are usually based on knowledge of the cause of a disease. Since the cause or causes of primary (essential) hypertension remain unclear, uncertainty has prevailed about the possibility of developing a comprehensive primary prevention program.
The 1970 report of the Inter-Society Commission2 dealing with primary prevention while calling attention to certain characteristics that may identify the prehypertensive individual, concluded that primary prevention of essential hypertension was impossible. In the nine years since that report, although the causes of hypertension have remained elusive, our insight into (1) environmental and genetic predisposing factors, (2) the identification of predictors, (3) the recognition that primary hypertension may have its onset in childhood and (4) the accumulation of experimental and epidemiologic evidence on the relationship of sodium intake and body weight to blood pressure have greatly improved the potential for primary prevention. Although the definitive controlled studies establishing the efficacy and feasibility of this approach remain to be performed, it is important that its basis and potential be reported at this time. Moreover, even in the absence of definitive proof, measures which may be preventive can be justified if they pose no unreasonable burden and no potential harm.
Possible Pathogenetic Factors
Factors known to influence blood pressure or to be associated with primary hypertension include heredity, age, race, sex, body weight, sodium ingestion. alcohol consumption, heart rate, previous blood pressures, plasma glucose and serum uric acid. These have been referred to as predictors and can be divided into categories of either genetic or environmental factors. Obviously only the latter are potentially amenable to preventive intervention. On the other hand, genetic susceptibility may operate in part through a renal mechanism defective in handling excess sodium ingestion.
Obesity
Body weight and arterial pressure are closely associated. In populations without an increase of blood pres-sure with age, and with little or no hypertension, there is little or no obesity. Conversely, hypertension is frequent in populations that have an increase of body weight with age. Epidemiologic studies show that obesity predisposes persons to hypertension and that hypertensive people are more likely to be obese than normotensive individuals. Weight gain makes young people, in particular, susceptible to the development of hypertension. Childhood obesity is clearly and frequently associated with elevated arterial blood pressure.
Although prevention and control of obesity are formidable tasks, the evidence indicates that weight reduction reduces arterial pressure in many obese normotensive and hypertensive people. Prevention and control of obesity must therefore be considered the cornerstone of any primary prevention program for essential hypertension from childhood on.
High Sodium Intake
Several sets of evidence implicate high dietary sodium in the pathogenesis of hypertension. Excessive dietary salt (sodium chloride) produces hypertension in susceptible laboratory animals and in some individuals with renal insufficiency. Since modern man's appetite for salt exceeds his physiological requirements, it has been argued that this excess is responsible for hypertension in genetically susceptible people and that long-term reduction in dietary intake of sodium will reduce the incidence of hypertension. Epidemiological studies, particdlarly those of societies with very low dietary salt intake, support this view but acknowledge confounding influences such as potassium intake, body weight and physical activity. Reservations are also engendered by the failure to demonstrate a strong correlation between blood pressure and salt intake within populations.
Under ordinary circumstances, a dietary intake of over 1 g sodium is not essential for good health; a dietary restriction of sodium reduces elevated blood pressure. In a few studies, this reduction has been observed with a diet restricted to 2-3 g sodium per day. Assessment of currently available information suggests that sodium restriction to 1-2 g* per day would probably lower the incidence of hypertension in the population while grossly excessive sodium intake would seem to increase it.
Given the large proportion of hypertensives with only mild elevation of blood pressure and the general reluctance to commit these millions of people to long or lifetime treatment with drugs, it seems reasonable to include moderation of salt use in programs intended to either control hypertension or to prevent its development. It is absolutely essential that definitive studies in primary prevention be undertaken involving the control of obesity and sodium intake.
High Normal Blood Pressure, Rapid Resting Heart Rate and Other Factors Cross-sectional and prospective population studies 1lg NaCl 17 mEq Na; 1 g Na =44 mEqNa. consistently have shown that in addition to high relative weight and weight gain, rapid heart rate and high normal baseline pressure are significantly and independently related to development of high blood pressure for all age/sex/race groups. Tachycardia is not yet considered a causal factor in hypertension but may represent an abnormality in control of the heart by the autonomic nervous system. As such it could have the same significance as a predictor of hypertension as high normal arterial pressure.
Evidence is accumulating that regular consumption of alcohol in amounts usually considered large is related to increased blood pressure and prevalence of hypertension. While the mechanism of this effect of alcohol is uncertain, it seems clear that "problem drinking," or the chronic ingestion of 5 or more drinks per day, is associated with an approximate doubled prevalence of hypertension. This appears to be independent of age, race, sex, cigarette smoking, educational attainment, obesity or serum cholesterol.
The relationship of physical inactivity to the development of hypertension is not established, but regular, frequent, moderate, isotonic exercise can be an aid to weight control. Moreover, achieving and maintaining cardiovascular fitness with the attendant reduction in heart rate may contribute to lowering of blood pressure. Although controlled studies of this approach are needed, it seems reasonable to include isotonic exercise along with the nutritional measures of weight control and moderation in salt and alcohol usage in primary prevention efforts.
The prevalence of hypertension is also associated with certain social factors in several national surveys showing an inverse relationship with education, income and social class. While social and physiological stress has not been established thus far as having an independent association with the risk of developing hypertension, there is cross-cultural evidence that the prevalence of hypertension is related to the type of society in which people live. Prevention of hypertension will require greater understanding than currently exists of the interrelationship of genetic and environmental factors including physiological, cultural, ethnic and social variables. At this time, techniques to reduce psychological stress, though they may be useful for other purposes, cannot be advocated for prevention of hypertension.
Exogenous Estrogens
Most women who take exogenous estrogens have a slight rise in blood pressure; perhaps 5% will develop overt hypertension over a five-year period of oral contraceptive therapy.
The question of whether exogenous estrogens cause de novo hypertension or only uncover the disease at an earlier time in predisposed individuals remains unanswered. Most who develop hypertension while taking oral contraceptives will have blood pressure return to normal when therapy is stopped. Postmenopausal women who take estrogens may also be at additional risk for hypertension.
To minimize the risk of hypertension with estrogen use, certain precautions should be followed including avoidance by those known to be at greater risk, the use of the smallest effective dose, and careful monitoring of blood pressure.
Pediatric Considerations
Children and adolescents with primary hypertension frequently have a positive family history of hypertension and its complications. Children of hypertensive parents should have their blood pressure routinely recorded as soon as feasible, but certainly by three years of age. If serial blood pressure measurements are repeatedly in the upper end of the distribution for age and sex, genetically predisposed (and other susceptible) children are at much greater risk for primary hypertension later in life than those in the low and middle deciles of their age-sex distribution.
The diet of such children should meet but not exceed metabolic requirements in terms of sodium and calories. For healthy infants who live in temperate climates, sodium requirements for normal growth approximate 8 mEq/day. These needs can be met by breast milk or selected commercial formulas during the first six months of life. After six months of age, nutritional counseling should provide adequate information concerning sources of sodium so excessive intake during the second six months is avoided. By the provision of limited-but-adequate sodium intake to infants and young children, the acquisition of salt-prone appetites may be prevented. Later in childhood, school-age children and adolescents may adapt their natural food choices to a lower salt threshold. In some instances, salt-eating habits of the family also may be favorably affected.
Because of the observed association between obesity and high blood pressure in childhood, the offspring of hypertensive parents should maintain an ideal weight for height. Regular physical exercise which is ageappropriate should be encouraged. If preventive health measures become a part of health maintenance starting in childhood, the likelihood of these measures being carried into adulthood is greater; therefore the general health of the nation's adults may be improved.
Summary
While more hypertension is being detected and brought under effective control, the lifelong pharmacologic treatment of millions of hypertensives cannot be accepted as the ultimate solution. The definitive solution for this mass public health problem must be primary prevention by nonpharmacologic means. The feasibility of doing this has not been demonstrated; more knowledge of the etiology and pathogenesis of primary hypertension will be required before achievement of this goal is possible. Nonetheless, presently available knowledge strongly suggests safe strategies which offer reasonable expectations that primary prevention of hypertension is achievable for some potential victims. These strategies are prevention and control of obesity, moderation of salt and alcohol intake, and life-long maintenance of physical fitness through an appropriate form of frequent, regular, moderate isotonic exercise. Such preventive health measures should be initiated in childhood to establish behavior patterns that will be carried into and sustained in adulthood.
Public health and medical-care programs which incorporate these measures should be regarded as a beginning effort with the recognition that further research into basic mechanisms is essential if fully effective prevention is to become a reality.
Ill. Early Detection Hypertension is usually an asymptomatic disease, and serious complications may occur without warning. It is unrealistic, therefore, to rely on symptoms alone to prompt patients to seek medical care. There are essentially two approaches to finding hypertensives in the population: incidental screening in health care facilities and organized community screening in public settings. For effective maximum hypertension control. most communities should supplement incidental screening with organized community programs for recording blood pressure in asymptomatic persons. The collaborative developnment of local or regional plans for detection and referral of high blood pressure is encouraged. For greater effectiveness, these should be incorporated into a plan for comprehensive cardiovascular risk factor screening where feasible.
Screening in Health Care Facilities
Currently it is estimated that 80% of Americans come in contact with some aspect of the health care system at least once a year. It is strongly recommended that a blood pressure measurement be a routine procedure at every initial encounter and annually thereafter by all health providers, including medical and surgical subspecialists, nurses, dentists, and other health professionals. Informing patients of their blood pressure, referring those in need of diagnosis and treatment, and encouraging those patients on treatment to adhere to the prescribed regimen are the responsibility of every health practitioner. If these recommendations are followed, the need for mass public screening to detect high blood pressure will be minimal.
Screening in Public Settings
Community blood pressure screening programs are necessary for the approximate 20% of the American population not in annual contact with any part of the health care system. Such programs also can identify those hypertensives who have mistakenly discontinued treatment as well as those whose blood pressure is not adequately controlled on current treatment. Mass community screenings are also valuable educational experiences for both normotensive and hypertensive individuals. They provide an opportunity to enlist the support of the media and to publicize the services of the health agencies and organizations. There are several successful models of screening programs. They may be part of an employer-and/or labor-sponsored health program or of a multiphasic screening program; they may be carried out in community centers, in mobile multiphasic units or as door-to-door community surveys. To increase the yield of new cases, it is recommended that high risk "target groups" be identified in advance and that the setting for the screening be chosen with this objective in mind. It is further recommended that communities establish permanent screening sites staffed by trained personnel, open at hours convenient to the public. The exact location, organization and sponsorship of these sites will vary depending upon local circumstances.
Population To Be Screened
Blood pressure measurement in medical facilities and other settings such as schools should be a routine part of health appraisal of all children age three and above. However, special screening programs for hypertension in children are not recommended at this time because of the low prevalence of hypertension in this group and because most are in contact with medical providers for other reasons.
The black population, irrespective of economic status, has a very high prevalence of hypertension; screening correspondingly produces a higher yield of undetected, untreated and inadequately treated individuals.
Undetected and untreated hypertension is also quite common in any low income group regardless of geography or ethnic mix. Because of the high prevalence of all diseases in such disadvantaged groups, it is especially important that hypertension screening be incorporated into comprehensive health maintenance programs for these populations.
Tnaining of Personnel
All individuals taking blood pressure readings should be trained in accurate measurement using standardized methods such as those developed by the National Hypertension Detection and Follow-Up Program, the Multiple Risk Factor Intervention Trials and by the American Heart Association. Periodic retraining and evaluation are required to maintain a high level of performance. All individuals participating in case finding of high blood pressure must be familiar with the normal variability of blood pressure and the importance of confidentiality, accurate measurement and complete recording of data. These personnel also must be familiar with an available referral system for individuals requiring diagnostic evaluation ( fig. 1 ).
Ideally, a nurse or physician should be available at screenings in public settings. They can contribute in a vital manner by virtue of their knowledge, technical competence and ability to provide professional guidance 1084A as head of the screening team. They can also give greater in-depth interpretation of findings to the patient, and their interest in and understanding of the need for patient education and long-term care is conducive to patient adherence. In these matters in particular the nurse or physician carries an authority that has been difficult to transfer to the nonprofessional.
Equipment and Methods
Equipment and methods outlined in the American Heart Association publication, "Recommendations for Human Blood Pressure Determination by Sphygmomanometers," should be followed with the exception that to expedite screening, the blood pressure may be taken in only one arm with the individual seated comfortably. The use of automated blood pressure machines in public settings had been addressed by the National High Blood Pressure Coordinating Committee and the American Heart Association. The potential benefits of readily available blood pressure measurement are apparent. However, attention must be paid to the reliability of equipment and the availability of information about blood pressure in general and interpretation of an individual's blood pressure in particular. For these reasons the automated machines are not recommended as a substitute for monitoring of blood pressure control by a professional.
Expected Yield of Positive Cases
The yield of hypertension will vary with age. sex, race and socioeconomic status of the population being studied, but a yield of more than 15% upon initial screening can be expected in most unselected population groups age 20 and above.
The prevalence of hypertension alone is not a good measure of the effectiveness of a screening program. A better measure is the yield of undetected and untreated hypertension in hard-to-reach groups, such as males under age 50, and the number of individuals following through with referrals for secondary screening. The importance of a quiet environment and privacy for confidential interviewing and counseling is stressed.
Minimal data to be collected should include name, age, sex, race, duration of hypertension, history of other cardiovascular risk factors, whether currently on antihypertensive therapy, and blood pressure readings.
Additional data that should be collected for those individuals with elevated blood pressure to assist in followup are telephone numbers at home and work (if necessary), name and address of current care provider, and hypertension risk factor history. If data are coded and/or recorded on computerized forms and can be retrieved quickly, analysis of populations screened and follow-up of individuals with elevated pressures are greatly facilitated.
Criteria for Rescreening and Referral
General guidelines such as those outlined in the report of the Joint National Committee on Detection, Evaluation and Treatment of High Blood Pressure3 (table 1) should be adopted and consistently followed. If adolescents are screened, special instructions such as in the report of the Task Force on Blood Pressure Control in Children should be followed. This publication outlines the importance of borderline blood pressure levels and offers guidelines for therapy in this population. As a general principle, the higher the blood pressure, the greater the need for urgency in documenting sustained elevation. It is strongly suggested that printed information on available resources for rescreening or medical care be available and given to the individual with elevated blood pressure. For confirmation of elevated blood pressure, local coordinating planning groups can assemble lists of sites, physicians, and medical care facilities willing to receive referrals. These lists with provision for medically indigent patients should include specific names, addresses and telephone numbers as well as office hours and fees to assist individuals in making the decision to comply with the referral.
Follow-up Methods
At present, there is ineffective or no follow-up for many patients determined to be hypertensive. Efficient use of information from all screenings should be made to assure that each patient identified receives confirmation of sustained elevation, diagnostic evaluation and, where indicated, appropriate treatment. The section on therapy suggests some approaches to this problem.
Many hypertensives are detected daily in routine health examinations for employment, insurance, blood donations, and elective surgical procedures. However, these patients are frequently not informed of this finding and/or are not adequately referred for diagnosis or treatment. There should be more comprehensive professional education concerning the necessity for following and treating these patients and more effective patient education regarding the individual's responsibility for 1085A active participation in evaluation and adequate longterm management. Methods to assure maximum followup of those patients identified through screenings outside of health care settings should be developed and evaluated in each community by collaborative efforts of health departments, Heart Associations, health planning agencies and others interested in high blood pressure control. Follow-up contact by telephone and/or mail within two weeks of the referral has been shown to increase compliance with referral.
Public and Provider Education
To be successful, any community program for the early recognition of hypertension should be accompanied by intensive public and professional education. Continuing professional education programs should be encouraged; these should stress the importance of treating the mild hypertensive patient. Both health professionals and the public should be made aware of the recent evidence that therapy both decreases the rate of damage to the vascular system and prevents complications. In addition they should know that recent clinical trials indicate that patients with even mild hypertension (diastolic 90-104 mm Hg) will benefit from effective treatment. It should be emphasized that hypertension is not a curable disease in most instances and must be treated for the duration of the patient's life. Since hypertension may be a familial disease, its presence in one member of the family should alert the care provider to screen relatives for unsuspected or untreated disease. For a screening program to be successful, a professional education program should precede that presented to the public. The public education program should be directed toward increasing the public's awareness of the need for routine annual blood pressure measurements and individual knowledge of normal blood pressure range. For those individuals with elevated pressure, the importance of follow-up and the benefits of controlling blood pressure need to be continuously emphasized. Individuals who are being treated need to receive positive reinforcement and support to remain under medical care.
IV. Diagnostic Evaluation
A comprehensive hypertension control program should provide for an orderly progression from public education to detection and diagnostic evaluation to therapy and follow-up. Case finding and diagnostic evaluation are separate functions but must be closely integrated to insure that patients have adequate follow-up and treatment.
Even with an elaborate and expensive diagnostic evaluation, a cause can be identified and hypertension cured in no more and probably less than 3% of cases. Most hypertensive patients have primary or essential hypertension for which the cause or causes remain unknown.
The diagnostic workup should be guided by general principles applicable to other diseases and include the following: l. General assessment of the severity and course of the hypertension. 2. Evaluation of the adverse effects of the hypertension and the specific extent of end organ damage to the heart, kidneys, brain, eyes and peripheral vasculature. 3. Identification of additional cardiovascular risk factors, especially those related to atherosclerosis. 4. Identification of patients with curable forms of hypertension. 5. Gathering of other medical information, including the presence of unrelated diseases, which will influence management. 6. Formulation of a prognosis and the assessment of social, financial and psychological factors which might affect long-term treatment. The diagnostic workup must strike a balance between the importance of the information gained from a given procedure and the risk, inconvenience and cost of that procedure. For example, certain procedures such as the intravenous pyelogram, or plasma renin activity, while yielding positive diagnostic information in a small percentage of patients, are relatively nonspecific and need not be performed in all hypertensive patients.
History and Physical Examination
In the office of the private physician where most hypertensive patients receive care, as well as in general medical clinics, it is desirable to use the same medical history form as used for other diseases. This facilitates the integration of hypertension with other phases of the patient's health care and obviates the expense and time waste of using separate forms for hypertension.
In special hypertension clinics and certain hypertension centers, a standard hypertension questionnaire can be used for the collection of essential historical data.
Standard forms adaptable for computer processing and utilization by allied health personnel are preferable. Simple flow sheets are helpful for efficient retrospective review and assessment of the patient's current status as well as for collection of data for research purposes.
In either the private physician's office or general medical clinics, the logistics for the care of hypertensive patients are similar to those used for other medical diseases. Many offices use allied health personnel in the management of these patients; the integrated approach prevents further fragmentation of health services.
Where special hypertension clinics and hypertension evaluation centers are established, separate stations for historical interview, physical examination and patient education may be helpful.
Routine Laboratory Examination
Certain basic laboratory studies should be performed on all new hypertensive patients including those referred from screening programs. These include a dipstick urinalysis for protein, blood and glucose; serum creatinine, potassium, cholesterol, uric acid, hematocrit and random blood glucose. These tests can be included in an automated battery. Microscopic examination of the urinary sediment is indicated in special circumstances: history suggesting urinary tract disease, diastolic blood pressure of 115 mm Hg or higher, or the presence of proteinuria or hematuria. An ECG should be obtained for baseline evaluation of cardiac status. If clinically indicated, chest x-ray should be ordered to further evaluate heart size and to detect signs of congestive heart failure.
Recommendations for Further Evaluation
If allied health practitioners see patients first, the physician should confirm and elaborate on positive physical findings and abnormal laboratory work. Under the physician's supervision, recommendations will be made concerning the need for further diagnostic procedures, therapy and management.
Patients who do not fit the clinical pattern of uncomplicated primary hypertension, patients who have recovered from hypertensive crisis and those who do not show appropriate responses to therapy should be evaluated more completely for secondary and perhaps correctable causes of hypertension.
V. Therapy and Long-term Follow-up Almost all hypertensive patients can be rendered normotensive with specific antihypertensive drug therapy over long periods of time. Benefits of therapy have been clearly delineated in controlled clinical trials in patients with mild, moderate and severe hypertension. Reduction in total mortality has been shown for patients with diastolic blood pressures of 90 mm Hg and above.
Many patients who are receiving medication are not being treated to a goal of normotensive or near normotensive levels. Treatment should proceed in a steplike manner using nonpharmacologic methods first, particularly for treatment in patients with only minimal elevations of blood pressure (140/90-160/95 mm Hg), progressing if necessary to the use of antihypertensive drugs. The goal of antihypertensive therapy is to reduce the diastolic blood pressure to less than 90 mm Hg or at least by 10 mm Hg for those whose diastolic blood pressure is less than 100 mm Hg initially.
Nonpharmacologic Methods of 'freatment 1. Weight Reduction
As noted previously in the section on "Primary Prevention," weight control may be useful in the prevention of hypertension. Several studies document a reduction in hypertension by weight loss. There are few well-documented studies, however, that demonstrate a significant blood pressure lowering over time when weight reduction alone is used as definitive therapy. In combination with antihypertensive drugs, weight loss may produce an even greater decrease in blood pressure. Further studies demonstrating the practicability of this method of treatment are needed.
Dietary Sodium Restriction
There is a clear relationship between salt intake and hypertension; lowering of blood pressure can be demonstrated in patients and animals who restrict sodium intake. A moderate reduction in sodium intake to a level of 70 to 90 mEq/day* can produce a small but significant fall in blood pressure. This level of sodium intake appears to be practical and if not effective as monotherapy, will enhance the effectiveness of diuretics and other antihypertensive drugs and will reduce the degree of potassium wastage which accompanies the use of diuretics. A recommendation that some degree of sodium restriction (to 70-90 mEq/day), a level compatible with a palatable diet, is probably reasonable in the management of most hypertensive patients whether or not they are being treated with antihypertensive medication.
Exercise
There are no convincing data that systematic exercise results in continuous lowering of blood pressure. Exercise may be recommended to improve cardiovascular fitness, to aid in weight reduction, and possibly to reduce blood pressure.
Relaxation
Although blood pressure, pulse and respiratory rate can be lowered acutely by transcendental meditation and various relaxation and biofeedback techniques, studies that are carefully controlled show no significant long-term reduction in blood pressure.
Antihypertensive Medications
Antihypertensive medication has proved to be effective in most patients, with relatively few side effects.
Benefits of therapy appear to far outweigh the risk. In adopting a program, the stepped-care approach recommended by the second Joint National Committee Report should be followed.
Prompt parental administration of appropriate antihypertensive agents can be lifesaving for patients with hypertensive emergencies (hypertensive encephalopathy, acute pulmonary edema secondary to hypertensive heart disease, dissection of the aorta, intracranial hemorrhage and some cases of malignant hypertension).
Patient Adherence and Education
Various techniques increase the degree of adherence to long-term programs. Medication regimens should be kept as simple as possible, i.e., onceor twice-a-day therapy. Most antihypertensive drugs can be given in this manner. Cost should be considered in the choice of medication. For patients with well-controlled blood pressure, prescriptions should be written for large quantities so that the patient need not return to the pharmacy too frequently and the cost of medications on a per-unit basis can be kept low. Physician visits should be kept to a minimum; after blood pressure control is achieved, *17 mEq Na = 1 g NaC1; 44 mEq Na -1 g Na.
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only two or three visits a year may be necessary.
A simple patient-recall system should be established using a phone call with postcard follow-up if an appointment is missed. Home blood pressure recordings may be useful both as a motivating factor for the patient as well as an aid to the physician in difficult-to-manage cases. Occasionally this procedure will make the patient anxious. Careful patient selection and education will minimize the problem.
Patient education should be pursued in a consistent manner with the aid of pamphlets, brochures, audio cassettes and films prepared for this purpose. Literature should be made readily available in physicians' offices, treatment rooms, consultation rooms and clinic waiting rooms. The American Heart Association has published the following pamphlets: What Every Woman Should Know About High Blood Pressure (52-004B); How Can High Blood Pressure Hurt You? (50-01 IA); High Blood Pressure and How to Control It (50-009A); How You Can Help Your Doctor Treat Your High Blood Pressure (50-012C); High Blood Pressure (51-022A); and High Blood Pressure in Children (in production). Literature for patients is also available from the National High Blood Pressure Education Program. Such information should be reinforced at each visit with a discussion regarding the necessity for continuing therapy on a longterm basis and reporting and reviewing side effects with the physician and/or provider. It is appropriate for all health practitioners to take responsibility for patient education in an attempt to increase long-term adherence to treatment.
VI. Resources for High Blood Pressure Control
At the time of the previous report of the Inter-Society Commission on Heart Disease Resources, a stratified system of care was suggested. This meant that a community's medical facilities would be organized into a layered system in which each played a separate but essential role. Experience of the past decade has demonstrated that a structured system already exists in many areas of the country (fig. 1 ).
With some exceptions, existing resources for diagnosis and treatment have been adequate as evidenced by the rising percentage of the hypertensive population under treatment and control. The concern that without long-range local planning, effective screening programs might overload existing medical care capacity, has proved to be unwarranted. This successful response has been facilitated to some extent by Regional Medical Programs but more particularly by the National High Blood Pressure Education Program (NHBPEP) and support from new federal and state programs. A cornerstone of the NHBPEP was the concept that the necessary resources already existed in most communities and that it was primarily a matter of identifying, coordinating and focusing them on the problem. Additionally, the American Heart Association, through its state affiliates and local chapters, contributed to the program through sponsorship of community screening and planning activities.
Detection
At the present time the existing health care system constitutes the principal resource for detection. Industry, voluntary health associations and other organized community screening activities provide a necessary and useful supplement to identify the dropouts as well as the uncontrolled and new hypertensive patients. Mass community screening also offers valuable educational benefits.
Diagnosis and Treatment
Despite the overall adequacy and success of high blood pressure control activities in the 1970s, there remain unsolved problems in reaching all segments of American society. Even the Hypertension, Detection and Follow-up Program (HDFP), with its specialized hypertension clinics utilizing the stepped-care approach along with systematic out-reach and patient follow-up procedures, achieved full control of only 65% of hypertensives after five years. Nonetheless, this resulted in a significant reduction in mortality for hypertensive patients including those classified as mild cases (diastolic blood pressure 90-104 mm Hg). The fact that inner-city residents, black males in particular, shared greatly in this reduced mortality suggests that specialized neighborhood clinics may be an effective way to ensure diagnosis and treatment for hard-to-reach, high risk, inner-city groups. ln most instances, however, it is preferable that such services be provided in a comprehensive health care setting such as neighborhood health centers, group practices (including HMOs) or hospitalbased ambulatory-care programs. The worksite may be utilized since it offers particular advantages in reaching and following employed males who traditionally have little or no contact with the health care system.
Many rural areas of the country are medically underserved. Primary health-care centers, including family practice groups with special teams for hypertension control, might be an appropriate model, perhaps supplemented by satellite care units staffed by nurses, nurse practitioners, or physician assistants.
The important role of non-physician therapists, particularly nurses, nurse practitioners and physician assistants in the management of hypertension, is now well established and must be recognized as a major resource. All physicians, both solo practitioners and those in group practices as well as outpatient clinics, can utilize this resource to advantage in diagnosis, education and management of hypertensive patients. Medical management must, however, always remain under the direction of the physician.
In view of the rarity of "curable" forms of secondary hypertension (some estimate no more than 1%) it does not seem likely that additional resources for specialized diagnosis and treatment for cases of renovascular, endocrine or other unusual forms of hypertension will be necessary. In most cities there are physicians with special interests and capabilities in diagnosis and treatment of difficult cases of hypertension. Most large community hospitals are equipped for the diag-nosis of secondary forms of hypertension or have the specialized test capability available to them. Therefore, in contrast to the previous report of the Inter-Society Commission, we do not feel that special regional centers for hypertension diagnosis and treatment are necessary.
The acute management of hypertensive emergencies does not usually require a specialized facility or sophisticated equipment. The most important resource is a physician knowledgable in the manifestations and complications of these disorders and the pharmacology of the antipressor drugs which must be administered parenterally. If transfer to another facility seems indicated, it is usually preferable to control the hypertensive crisis first. Where experience in managing hypertensive emergencies is limited or facilities are inadequate, consultation, by telephone if necessary, should be obtained regarding the details of management and the advisability of transfer to an institution with the required facilities.
Follow-up
All of the resources described above must be committed to long-term follow-up of identified hypertensives. This should include outreach activites as well as continuing education programs for patients and providers. An essential resource for this activity is systematically acquired, stored and retrievable information about patients. Computerized data banks or registries are helpful for this purpose.
Research
Research to discover the cause or causes of primary hypertension must be supported if the ultimate goal is to prevent or cure hypertension. Particularly helpful and of immediate benefit would be a controlled trial of nutritional therapy in the prevention and control of hypertension.
VII. Planning, Evaluation and Community Control
The previous ICHD report recommended that interdisciplinary committees with broad professional and lay representation be established in communities or regions to guide the development, review and evaluation of hypertension control programs. The National High Blood Pressure Education Program has been a strong advocate of this approach, and federal grants have nurtured the development of high blood pressure control coordinating councils in many communities throughout the country. These councils have assessed needs and resources, have sponsored screening and service programs, information and awareness campaigns. and have served as a focal point for marshaling and focusing resources on the hypertension problem. The Study Group strongly recommends that federal support for these activities be increased and that state and local public health officials and health planners assume responsibility for assuring that effective comprehensive hypertension control programs are developed. An integral function of such programs and councils must be the evaluation of the impact of the program itself. Ultimately this must be measured in terms of reduced morbidity and mortality. Intermediate progress can be measured by the proportion of the hypertensive population that is controlled. The Study Group recognizes that statewide impact evaluation programs are being conducted in several states under the sponsorship of the NHBPEP and recommends that other state and regional health planning agencies conduct similar evaluations of their programs.
The Study Group acknowledges the innovative role that the National High Blood Pressure Education Program has played in catalyzing the nation's effort to control hypertension. Seldom has any public health program been so successful. It deserves continued and expanded support.
VIII. Conclusion
Since the first ICHD report, there has been remarkable improvement in the control of hypertension in communities. This has resulted from a national professional, public and patient education campaign; from widespread screening, particularly by lay and professional volunteers organized by the Heart Associations; from an improvement in diagnosis using simplified guidelines promoted by the National High Blood Pressure Education Program; and from an orderly and systematic "stepped-care" approach to therapy. However, there are still major segments of the community that need public health efforts.
The momentum and enthusiasm that have been generated by the National Blood Pressure Education Program, the American Heart Association, and community control programs must be maintained to keep patients on adequate regimens and to direct community efforts to those still unaware or still not under medical care or not persisting in care. These groups will be harder to reach and to convince of the importance of care. New approaches to influencing behavior and new anti-hypertensive drugs will certainly be developed. There is still the basic need for knowledge as to the etiology of hypertension so that primary prevention can be carried out.
Through all of these efforts, even greater reductions in the mortality and morbidity from uncontrolled hypertension can be achieved in the next 10 years than we have experienced since the first 1CHD report.
